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Abstract 
The importance of the concept of usuality is dictated by the fact that it underlies commonsense knowledge-based human decision 
making and reasoning. The theory of usuality suggested by L.A. Zadeh is widely used in many areas including decision analysis, 
system analysis, control and others where commonsense knowledge plays an important role. As a rule, this knowledge is 
imprecise, incomplete, and partially reliable. The concept of usuality is characterized by a combination of fuzzy and probabilistic 
information. Formally, it is handled by possibilistic-probabilistic constraint, where A is a fuzzy restriction on a value of a random
variable X, and “usually” is a fuzzy restriction on a value of probability measure of A. Thus, usuality is a special case of a Z-
number where second component is “usually”, and is referred to as U-number.  Analyzing existing works on usuality concept we 
can conclude that in many types of commonsense knowledge it is used usual values of some variable. Almost always usual 
values are vague and imprecise and are represented by linguistic values. The main conclusion stemming from this analysis is that
arithmetic of U-numbers and reasoning under U-information should be rather approximate than exact. Indeed, for commonsense 
knowledge-based everyday reasoning, approximate and sufficient results are more effective than absolutely exact and time 
consuming results. Thus, a computational framework of operations of U-numbers should be based on a practically suitable 
tradeoff between accuracy and computational complexity. In this study we develop a new approach to approximate arithmetic 
and algebraic operations on U-numbers. 
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